This case report presents three consecutive patients who developed esophageal anastomotic leak after gastric cancer surgery and were treated by the two-way vacuum-assisted closure with open abdomen technique in addition to endoscopic stent application (ESA). Esophageal anastomotic leak follow-up was performed by fluoroscopic fistulography. Total parenteral nutrition was given until cessation of leak. All applications of the two-way vacuum-assisted closure were carried out with a vacuum-assisted closure management system. In case of the improvement of the esophageal anastomotic leak detected by fluoroscopy, the two-way vacuum-assisted closure application was terminated. The subcutaneous layer was bilaterally dissected from the fascial layer of the anterior wall of the abdomen, and the abdominal skin was closed without tension. The combination of ESA and the two-way vacuum-assisted closure technique should be suggested in case of severe abdominal sepsis in patients with an esophageal anastomotic leak.
INTRODUCTION
Esophageal anastomotic leak (EAL) is the most feared complication after gastric cancer surgery. Most leaks are limited, and can be treated conservatively with nasogastric aspiration, local percutaneous drainage, antibiotics and jejunal feeding. If there is persistent sepsis, an early reexploration is required. Esophageal stenting has been successfully used for the treatment of EAL. However, stenting is not always sufficient for control of the primary source and abdominal sepsis management. High mortality is usually caused by comorbidities and sepsis in patients undergoing relaparotomy. Conservative approaches should always be considered as the preferred treatment. 1 Indeed, reexploration is mandatory in case of wide dehiscence of anastomosis when conservative treatment is not sufficient. Controlled fistula formation, washing, drainage and nutrition jejunostomy might be performed during relaparotomy. Abdominal sepsis is a systemic inflammatory response of the host to bacterial or fungal peritonitis. Severe sepsis is described as sepsis associated with organ dysfunction or tissue hypo-perfusion. 2 The open abdomen (OA) technique is recommended as an important option in the surgical treatment of severe peritonitis. 3 Vacuum-assisted closure (VAC) techniques have been extensively used in OA for temporary closure of the abdominal wall.
We, present three consecutive patients who developed EAL after gastric cancer surgery and were treated by the two-way VAC with OA technique in addition to ESA.
CASE REPORT
The demographic data of three patients are shown in Table I , including type of operation of gastric cancers, histological type and tumour-nodes-metastasis (TNM) stage, the day of postoperative EAL and relaparotomy, the EAL diagnostic tool, the day of postoperative ESA and duration of stay, the postoperative day of the beginning of the two-way VAC, the two-way VAC application duration and number of applications, length of hospital stay, and length of intensive care unit (ICU) stay. The gastric tumours of the three patients were limited to the lesser curvature of the gastric corpus. The length of hospital stay was prolonged due to the development of a pancreatic fistula in the third patient.
Management of patients was carried out by applying the OA technique with the addition of a two-way VAC to the ESA. Our preference was primarily to perform ESA with coated stent during OA application. Afterwards, OA was carried out by closing with the two-way VAC technique. Although two-way VAC application for second and third patient was performed on the postoperative eighth and 12 th day, respectively; ESA was delayed due to difficulties in supplying coated stents. ESA was performed on postoperative 17 th day for the second
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Vacuum-assisted Closure in Three Cases with Gastric Cancer patient and on the 15 th postoperative day for the third patient (Table I ). The first patient was treated by another surgeon with planned relaparotomy technique from postoperative 6 th day to 17 th day and ESA was firstly performed with an uncovered stent on the postoperative 9 th day during planned relaparotomy. Afterwards, second ESA was carried out with two covered stents, one inside, the other on the postoperative 15 th day during planned relaparotomy. OA was performed with the two-way VAC technique on the 17 th postoperative day (Table I) .
In all applications of the two-way VAC, the intra-abdominal fluid culture was taken, and the intra-abdominal cavity washed with at least 6 L of saline solution. All applications of the two-way VAC were carried out with a VAC management system (ABThera Open Abdomen Management System; Kinetic Concepts Inc./Acelity, L.P. Inc., San Antonio, TX, USA). An Abthera system has one central sponge and six additional sponge extensions. All the sponges are covered with visceral organ protective layers. One of the additional sponge extensions was extracted from the management system. One tip of the extracted additional sponge extension was placed next to the anastomosis under the left diaphragm, and the other tip was taken out of the left upper quadrant. Five additional sponge extensions are embedded completely of the intra-abdominal cavity after washing with at least six liters warm serum saline. An elliptical uncovered sponge is applied above five additional sponge extensions. The back face of the elliptical uncovered sponge is at the fascia level and its front face is at the level of the skin. The elliptical uncovered sponge and skin of abdomen are covered by the physician with sterile and adhesive drape. It is connected with 75 mmHg negative pressure to vacuum device via a collecting system. Afterwards, the other tip that was Improvement of esophageal anastomotic leak by vacuum-assisted closure in three cases with gastric cancer Journal of the College of Physicians and Surgeons Pakistan 2019, Vol. 29 (Supplement 2): S98-S100 taken out of the left upper quadrant is covered by the physician with sterile and adhesive drape and is also connected with 75 mmHg negative pressure to second vacuum device via a collecting system.
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The EAL follow-up was performed by fluoroscopic fistulography (Figure 1) . The external appearance of the two-way VAC application can be seen in Figure 2 . The two-way VAC applications were carried out with 3-5-day intervals. In the absence of mucus or biliary debris and contamination under the left diaphragm during the applications, fluoroscopic imaging with the contrast of upper gastrointestinal system was performed prior to the next application. In case, where the improvement of the esophageal anastomotic leak was detected by fluoroscopy, the two-way VAC application was terminated. The abdomen was not closed unless the EAL was terminated in fluoroscopy. Until then, the stents had not been removed. Total parenteral nutrition was performed until the end of EAL. The subcutaneous layer was bilaterally dissected from the fascial layer of the anterior wall of the abdomen, and the abdominal skin was closed without tension. The abdominal skin of the third patient was closed on the 79 th postoperative day. However, the drain in the upper left quadrant placed for the pancreatic fistula was extracted on the 130 th postoperative day, on which the pancreatic was fistula closed.
DISCUSSION
The two-way VAC technique can localise peritoneal contamination by creating a separate channel for the EAL. Peritoneal contamination can be limited to a narrow area under the diaphragm, and the EAL will not infect the intra-abdominal cavity. VAC accelerates granulation and rapidly and completely closes the leak. The two-way VAC technique described here was successful in the three consecutive cases reported here. Using this technique, in the last 2 years, no patient has died in our surgery department due to the EAL that developed after gastric cancer surgery. To our knowledge, there has been no similar report in the literature.
Mediastinitis is often fatal in cases of EAL. The best results can be achieved in leaks occurring during the very early postoperative phase with a covered selfexpanding stent following gastric cancer surgery. 4 However, radiological drainage or surgical re-exploration should be performed in case of delayed leaks. 5 Actually, the high mortality rate related to reoperation is due to the comorbidities of patients undergoing relaparotomy. 5 The two-way VAC technique does not add additional morbidity to the comorbidities of patients. This technique does not include any secondary surgical operation. This includes irrigation and aspiration of the intra-abdominal cavity and a VAC application. The ESA should be performed in the early period of the EAL. The high mortality rate in patients with the EAL might be reduced by the combined use of the ESA and OA technique with the two-way VAC application. We suggest using a combination of ESA and two-way VAC because of the success in our three successive patients with the EAL.
In conclusion, the two-way VAC applications provide severe abdominal sepsis treatment and primary source control of infection, as well as accelerating granulation tissue development and rapidly closing the EAL. The combination of ESA with the two-way VAC technique should be suggested in case of severe abdominal sepsis in patients with EAL.
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